Role of the nucleoid-associated protein H-NS in the synthesis of virulence factors in the phytopathogenic bacterium Erwinia chrysanthemi.
The ability of the enterobacterium Erwinia chrysanthemi to induce pathogenesis in plant tissue is strongly related to the massive production of plant-cell-wall-degrading enzymes (pectinases, cellulases, and proteases). Additional factors, including flagellar proteins and exopolysaccharides (EPS), also are required for the efficient colonization of plants. Production of these virulence factors, particularly pectate lyases, the main virulence determinant, is tightly regulated by environmental conditions. The possible involvement of the protein H-NS in this process was investigated. The E. chrysanthemi hns gene was cloned by complementation of an Escherichia coli hns mutation. Its nucleotide sequence contains a 405-bp open reading frame that codes for a protein with 85% identity to the E. coli H-NS protein. An E. chrysanthemi hns mutant was constructed by reverse genetics. This mutant displays a reduced growth rate and motility but an increased EPS synthesis and sensitivity toward high osmolarity. Furthermore, pectate lyase production is dramatically reduced in this mutant. The hns mutation acts on at least two conditions affecting pectate lyase synthesis: induction of pectate lyase synthesis at low temperatures (25 degrees C) is no longer observed in the hns mutant and induction of pectate lyase production occurs in the late stationary growth phase in the hns background, instead of in the late exponential growth phase as it does in the parental strain. Moreover, the E. chrysanthemi hns mutant displays reduced virulence on plants. Taken together, these data suggest that H-NS plays a crucial role in the expression of the virulence genes and in the pathogenicity of E. chrysanthemi.